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[it**n &m&&±.Kt&i<D&ms%*frLx. m 
i mnmom 1 n^mwmm^mn <b*u &m i <o*m 

1 1 ( n m) < 

mb, £ r : mum 2 <D&mm<otmnm 

£Si02 : ->y al'gKfcJBSS i 02©Jt^H^ 

lit** 41 fttrss02ifiiSdK{4, itpm^s8jy.±w 

v^kflgi <wfflf*ig£ 1 5 r £ £4#m<!:1-5ii ** l 
£ fct* 2 (r|2«<7>¥i»«£g 0 

[it** 5 1 mum 2 <owmm\t. .mu&m?- vm 

4 ©V >1* tifr 1 *Kl£«ctf>#9H£gEg. 
[it** 6 1 tfrlEjg 1 <75^«y- h WfifcftflsU tt 

Wcb-tZ it** ^fjx^ 1 * fc8E*M>#*fr 

Si. - - 

[it** 7 1 i(re£ i ro^frffttroKWtt, o. o 

1 ~ 0 . 1 ii mXh K) s MIBV — * • K W ^ffl^WFtfl 
PS»±0. 2 5^mKTt*fe5rtS:Wi:t5ll*^l 

[it** 8] mummy-* ■ KKv«Wi. ttr 

&Mlo>&M#- httfiBlw*fU-C. SBS^Adtw^ift^ 
JvCV>3 r t Sr^mt-T'SIt** 1 7 0V^-fjTj»» 1 

[it** 9 1 ffiflsan olMMKtt, fl««J*aSft*W 
t5rt ?r#®tt5 it** 1 Tbm. 4 rov >W> 1 *fr 

[it** 1 0 1 mJlE^J[SS«±lrffrlHS l <Dmw&* 

§2 l *f id 2 y-^ • Ku 

bwmawf&zti. mum 1 co&my- bmmb 

$ V * 5 - <b * #® i: 1" 3 it ** 1 9 <D V *r 
*w&» 1 *tlB«O^fl£^S 0 

[it** 1 1 1 mum i«kw $ i *m 
mumK»y-xm%L(o*ifcmeimji*)m^b 

[it** i 2 1 ME* i «o y-^««*s» £JK£ifti:: 

it** 1 l l co\ ^-rtifr l *tzfE«co^3St(*:^g. 



(2) &MW-6-2 4 4 4 1 6 

2 

* (it** 2i mum interna n©*«^ 

.5. VI? 2 <D&&m<nfii'Pt£ <bhl Ott, 2 jl^Sijg^ 
/< y * mxWtffc ZtitzZb*<&&b-tZ>m*i%l\zUm 

[it** 3i mum2<oimm<ottmmm±8&.±x 

*>9. -twiW 1 1 a*TlE* (1) r. 
Sfcir-TSit** 1 Sfctt 2 {wfB#(D¥3r{fcgg 0 

3 X ( £ r/ £ Si02) (1) 

[it**i 3] i)tffBJIS2©y-^««*s. 

** i o 75^ i 2 vr*xa=> i *»wta«4<D^^ 

o 

[it** 1 4 1 atriE^jiss« t mu^mm<Dn f pta < 
-r^it** l 3 \zum<r>^mw-mwu 

[ 0 0 0 1 l 
[00021 

t), mmbvx. £*)&<<7>mm=kn$L-rz>m-tf-zimb 

[00031 L S I <Dm9ZV>-Mb Lt, 

iO tftiCMOS^ BiCMOS, G 
a As, 5? 3 1 7 y y^f^t* 4f/<-Y ^ ©WE*s 

«3aiao««Kt*%it-t-5 ^ Bi cmo s t>±um 

40 [00 041 L-frL-tefrbs ^JfeWCMOStrfi, 

[0005] E]KoSi3SS)#ic# 5 , ^»«^cDta*D 
0^IS»=o4*S5iail|-Cfc5 0 \s}&<o$m$i*R t CC 

/w) , ffi&nxzp (w) , £s±#^at cc) b 

-fZb, AT=Rt-POSii5% ATSrls]K<OfF 
§iaS±#t-Tix»i, R t©/>$^t©llifPis*t< 
50 KiSilif^S:^r*Bti-«. [alg§©i*3itb^ 
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(3) 



#l¥6-2444 1 6 



fifths \ 

[0 0 0 6] m^ti-Sl-OjxTMOSFETWttoftSE 
■MB#a<*# SftKOWX^^. MOSF* 

Id = (W/2L) • ftc 

Cox = (t r • e o) / dox 

w : y-Mg 

L : y- 70 

cox : m®.mm&± v <ny- btmrn^m 

Vq : f— Y 
Vth : 
sr : y- 

e o : 

dox : y- hmitm<Dmm 

4\ x/W^Th&^i/a (a>i) ic;*y— 
i-Si{g«i-S„ y-l^w, y- hSL/5S#»c:i/a 

^)bib&V\ y-hipfe^(D«Jf:dox/4Sl/'a(C 
*5§/h $ tv/c t 1"3 t . y- h Co X a <§K 4 

9 , Ufe-c** k w i d-b: affif < 

— h^S) liCox • L • WT-*$n^^r<0{il4l/o 

[00 0 8] b*»b*^b, C^fc#-C*!Jfi««4fcf± 50 
«a«J*«IMSfK «fc t? IWlHb^ ©ISro^ fcT- m$£ 9 

±5^^— istef8.<ommtoWL%-X'hz>o. 5~o. 2 M 

ml:iLTV^, Xj^-^mT-H^roflJffi U O. bra 



i-o 

[000 7] 



[0 0 0 9] y- M6«Wi: bTtt, = 

181*145 nm^T-^< #9, PS#ICja<5v>-tV>So HP 

IdiiLT^SiV^So LfciioT, y— h*fe»8IO» 
*>S„ 

[ooio] i ^s/yafct)<7>«i«ew$p,/i5)iPi 

ASK, g*^<'iotttv^„ -t*uc#v\ #mg 



Cox • (Vq-Vth) 2 



(2) 



Jfg#$*vS;:£:»£#So 
[OOll] W±w±5»-*#^ffirS:ffiiH--57t*<73 

*u it (2) *SS%i"J:5lw % ^-r^/M«W(4ifcl 0 
StfcSo 

[0 0 12] t£*<D h9V5?;**rofllit<Sr01 6^ 
■To rrT\ (a) ttspffiBK (b) I4A-A' K»o 
fcBrliBU (c)llU)M(b) ©fllslSffc 
So 

[0 0 1 3] ERC&V^T, 1 6 0 H4n + #*£gr>y a 
ytMSWcy- 1602, 1603 »«r;}X 

-en, y— KKy« i 6 o 4i4s i ozx-m&z 

ivtzV- MfilHR. 1 6 o 5 (4:7 4 -A- KlMkB!t?fc 

[0 0 14] ^©±541-7^^1^ HI 16 (c) 
t^iotlS!), ^-h©-Sl 6 06iii^Ml607 

[ooi5] W:, ant, \-7^i>x#<D<$tomU 
[0016] h7V-^^ ?r®iSjiT-»f^ S I4 N 

fco 

[0017] HI18I4, 1116«7? h7^^©^- h 
<7)ffiBi:<0BlffiS:*Lfcy^7-Cfc5. «**sy— h« 

^^ltv^5o rco^ir, y- h«tt«>i6tt;as*#<fc 

St, *fflj6j*^««L-CL.4V\ y-h*!WSr7c# 
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[O O 1 8 ] EI 1 9 \Z, IBM-hSr 1 mm, 2 m 

m, 3 mm, 4 mmfeiLfc»t©fttroSs5:'Tt. HI 

[0 0 19] mWt\zfto<fs<j *®&<n£fc<o 
»t5^»iLt > — ««rfflV^C>ix-CV^5LDD«jtO 

wmum<D-M*m2 o izm-r. # v > u = ^y- h * 

m" 2 ) On-O-T^-^aA^tTofc^, CVDSiOzI 

[0 0 2 0] U±^1tX 5\z s f/q^wiD-fo 20 

ti (nm) < 3 
ffi U £ r : WIS* 2 <a£IHR0 ftfttt* 
tsi02 : •><) ^^Wtitms i 02<DttMW,2& 
*fc, LV*»»4, HtF§Efg2iffrl*Jg|li, Jt 

«t 9 * $ v whs t (ommm m * t s ^mwm 

IT'$)5 0 30 
[00 25] IC*?Sfl©ffi L-V ^ffiiii, ME* 2 (O 

[00 26] LV^fgli, fltrfEJR 1 <D 

*m#mm<Dmm*. o . o 1 ~ o . 1 u mx-h y> , m 

IS y — * • FK ^«cC0KPS(i 0 . 2 5// mFiTT'fe 

[0027] *«wic*jv>T, itriaft i <o*&£f$iii, m 

4U^«li, tMB£ l otfitftR, Hiofim 

[00 2 8] $fcJSK:*3g?l3W# S U*JgJ»tfu StrfE^ 
JR*K±lJiiiWSjrSl«)*ftl»BtSr^Lr, ^2«SSro^ 



#BE¥6 - 2 4 4 4 1 6 

5 

*M*.tf^~Mft«R (S i02) Sr»<i"5i:|fiiRBtw 

7^Z>*#1imfrb1%izX-*>'^Z><r>\zGm<r>l%mftfr 

[002 1] 

WttHt SriitSrr 5 n i £ B W k T 5. 
[0 0 2 2] 

fr^g? 1 w y K v~f V'WttSrB-C 

[0 0 2 3] bv^MHi, ffilSg 2 Offi* 

(1) SrWB1-$¥iMMSl-e*>*. 
[0024] 

X ( £r /£Si02) (1) 

[00 2 9] Ml-*%Kw$f^ iv*»tttt % HfjSEfg l <o 

•i-*»^fc*s»t5^#fitt»ft*s» Mens i 

5o 

[0030] Sfc, #RWK:*5v*-t\ tiJiS^icoy-^ 

[00 3 1] * 5,^*58 Wtt, WIEJ|5 2©y-^«« 

^mia^icj:!?, ttrism2oy-^ffl«J: > !9Jigi5 

[0 0 3 2] 

«*©e«ttriftSri«!iv^fc«*fia 

[00 3 3] *56W<O2|ti»(Wi*0!?J?f S&t/^-r 

-^A*ti, •^tl-ftt 0. 0 1~0. 1/xm, S.t>*0. 
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8&MW-6- 2 4 4 4 1 6 
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€W*J-e#> OLtz?- h«jgB$|BJ$r/h<3t<i-3£i:!4«r 
fiiftDx #J*li 2 O p s £TF©«*i*iM£!&s|Sa«rfl 

[0 0 3 4] #}b\ aWRWteJSV^t, &JK&KttWt¥ 
LT->!) =>^wte, M^tf^-Y-r^-^K, S i Ceo J: ? 

[0035] *R9ia>¥*tt3tiE-cii. IB 2 0>J&HBt t 

t ' = 1 1 (nm) 

£ r : miM i <7?iteifit«<oit;pm* 
E sio2 : ->y => ^mw&oittmmm 

t' < 3 niaX 3bfrt£. S i Ozy-hSftKSrffiV^fc 

[00 3 8] MfttftROftBMt**' 8 EA-ht? 

3 nmJKJfiCOS i C-2 Srffl Wctfc&W 

[0039] si±<om2<Dmmmt vxM#maz. w 

Xt^TaaOs, Ti02, A 1 2 Oz^mf ?>n5. w 
[0 0 4 0] *»WKJ8V*-C, fflT8aft2*&iHK 

[004 1] Mir^ny- htttt<z>4tt8BT*>tt*ll*tt. 

[0 0 4 2] y- htttt£ LT*«giW/h 

««n*SS:*#<flljtSwi:*ST?#5. Lfc^oT, A 



tf, Sitti«»iES:S^fi< t*5f€CDS i O2 h 
mr-tSo dw£?l-> »©SiOzSry-M!M 

tea*** * LT*Kiw»jt;*«*38w^ ± ^ mm^mtte 

[0 0 3 6] rcoipi^ JWEBSHSfc^y-hS* 

i?ffii$i's i 02<r>mm*m<-rznxhz>e *z.xm 
i oz&ao t* zmm-tZo 

[0 0 3 7] 

X ( £ Si02/ £ r) (3) 

[0 0 4 3] JWSWfcJSV^C ^lcDiffi^(OSffi!r, 
->y a^JS,att©iBrtlHKlg*rtiSr-t**5**J-BriBi:* 

1 w»»iJt±fciii*K*iRi«)-t%ofc->y avRdJia* 

SMibTfi, 0. 5 — 5. OnmfrMO. 2~ 

5. OMmKJw-cE-t-artT?— y=^» 

30 UTI4, *M5ti»*©i*V^t,«)3jSff*b<» £<KA1 N 

[0044] *&W<nm 1 &t«B 2 fetftMU 

[0 0 4 5] S6C*JWC8V^, EllSfStLTC 

40 mo smm* t z> (Dtwt. bt \ cntctt). msmee 
i&Tizttvxhm^&mtfxzKteZo cmos 

GH z ^^•Sffijttbm-^'STtBt^So 
[0 04 6] 

50 [n»j] (%tfe«i 1 ) bi 1 1±, *&m<r>m 1 ©sim 
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£^1-i£&#:&Bo8fffiig-C-fc3. ^HJ^Jtrtt, Cu 

10 1 .bid, A 1 N : 1 8 OW/mK) 

I6IHK (SR 1 Oj&gdBS) 102WU r.©_hfciM§ 
f B ->!)3Vil 0 3£*«LCMOS*/fcY>v<--*[a 
KSrffcHLfc. MWkWE (JR2 0MMQ 104 
14, IJ5nmCTa!Os (ifc^H* : 2 5) «3 , 
^-hWBl 0 5(4A 1 fM^ntV^, ^fcy-x 
WKKyS«ty-MitSt5Al EMl 0 6 
H«IW^UTI!L©iW{Wi*i:lftl»**u-CV»*. 
[0 0 4 7] t&Udgl 0 2, *igS->JJ ayfi 0 3, 

v— vrnvm 104, y- vmm 1 o 5 14, me^-m®. 

g(4, ^V^l 0 7(D^gl5|r^— ?y hi 0 8 

l otSStMi l ltm^btix^i, £fc 

x^&mzfflvsRFsasi i 2(4, z—vv v\ o 8 

fcWH o *\z.*ft?iyrrvi-yirw& \ l 3^UX 

«BSrHtfJ:5fc^-/i'Kl 14 

i>mw^mtta^x\>^, n&w^i i K4, *-r^ 

fl?J5££H, f^^l 0 7 C0PJ«KS5«(4 1 o- 10 -&o 

^fAP 1 1 0i»bW&*ft5. 
[0 0 4 8] fti*, Cu36*±KJ|Sl©|ftWllltb-C, 
AlNM2 0 0nmMU hiyf 
t)i-»©S$ (0. 5~1 1. 4nm) ©2X2/im^) 

[0 0 4 9] j^S^y^-SrO. oi~o. in 
mT&ftbfc. #&;h,fc|gft->!J ay«l, «t«-CilSiBi^ 

[0 0 5 0] £*Ui, «±©«*Sr»ri£i-5^i:f-J: 

<T>b% #3lJI0iJ-Ci4, gi^O. 5~5. 0 

[00 5 1] avll 03HTa2O5 

<D|&0ftBISr?gJ*U *^V>TA 1 £0. 5)im«Lt 



(6) #if 6-2 4 4 4 1 6 

10 

©m^a i y— vmM^-^7^ t u gafi-g-^ir^T 

ofc 0 •^tyftAi©7--/Hi 1 4 5 0 'CCDteig.-CfT 
ofco *7t, W ^"^aA^S(4, 10- 9 Torrit>« 

J) ^y(r J:^^^ 5 ^iS< #5 J; 5iStf$ 
ftfc h 7 * 9 - fit* tf-v&ASSKfcfflv 
[0 0 5 2] 1114(4, y-h«Liry-hipSW-C-*i.1£fc 
bfc KW>"*»fE£ KW^^EEwK^Sr^UTV^o 

14, S i Oitry— h«MUW::JBvyfc«*©fc<DJ:»>t> 
HfcWTffiF©*^*^******^*. -^-14, y— h 
tBE<£>¥S«^#S i 02©3. 9(r^tL-C*^0JWTa2 

0s»4*&7<m~ftoT^3*i*ii-jE;-r3 0 0*5, pm 

<to^Tfc5. KV^^I4, IEttimStSr^^«< 
fc»*-e*5. *£*ros i 02wy-h^kJ8l-e(4. 3 

[0 0 5 3] 0 5(C, ^-h«tt(0-j»*»e>*»««-9- 

*s*b<«*abrv^s«ji^u a 1 m®o^-&»4^ 5 

[00 5 4] HI 6 »4*fflT?<0£**K±l£|ft»fl|«:^ b 

•r. ->y avjMs-ejBitsftfiis^)**!*, 

[0 0 5 5] ^fc, *II^S^?1JI-*^V^T, 0. 2 5Mm« 
T©f t^i^^oMO S FETt, Si<Off$5r 
0. 0 6iumt-t-5r ^— hi!JP#H# 2 0 

50 [0 0 5 6] (MMm2) 0 7(4, 2 <O^JS 
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(7) 



4#Hfl2p6-2 4 4 4 1 6 
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mzm-thwtbz, 07 (a) (4, *3§njfc:#;b5>¥ 

*fl^£®<£>$fffil2l£r^-t-o •> U = V#IK 201i|l© 

y- ht&mmx-hzT 3205^2 0 2 twrat-, sss 

i SrlMtUT»j«bfcS i O2K2 0 3##A£n-0> 
[0 0 5 7] S i O2JK2 0 3<73^Afe(i, 3 O Ot©i 

BSU J*£fc«3r.fc*<iI^fci8»SMfc«:fTo-CT 

a2Osi2 0 2?rMtfc o tcomtMMMi tmm^ 

LT, CMOS'f V/<— *&fNKbfc. 

[0058] ->y a^aitfcy— hiMMtoJtiEii, m 



72 



[0 0 5 9] 07 (b) ft, S 1 O2J8I2 0 3<D*Mt- 

ipffi«ft*«/hS< (~5 x l 0 10 cm-*) #9, *»otf 

[0 0 6 0] {au S i 02-012 0 3«)JBt)5*SJ5<Ji5 
Ta20slg2 0 2 ora-frjttMtTSfeS S^- h 
* "9 , *W*f*y- MMWKWS**^* 
<4oTLS5t*. S i O2JK2 0 3 <£»g&5l4Jg 1 y 
-F»glt*fc5Ta2O5)i2 0 2i»)i<t5Mi4 ! 

[006 1] (JiJStfiJ 3 ) 0 8 (4, *36W«3» 3 W 11% 

[0 0 6 2] 08 (a) htiSflFB<D»fS0ilr^. 
i". .-*HJfe^Jt?l4, 30 1liKKy> 3 0 2 liA 1 y 
— Ml®, 3 0 3l4Ta205Sr^LTV>5o y— K 
u-f vow tyftAS^T^-^il:, Kiffilfefb&i:: J: 

it), y— h«^SB3 0 4KA 1 Oifcibt&A 1 2O3W* 

H a S i F 6 + 2 H a O 



3 0 5 ±9 -5 w£ tfS^ofc. 

[0063] 08 (b) m, wmmtmzjivmf&hit 
mm&oom&s o*9ftBWfc*fTfefcv*»S\ y- h 

*fe*tJ0lrolfJE(4, 4MV/cmgftffe5(OIC»L 1 ft 

V^o ft®MfcJR;4S5 nrnt*!), y-hteiiTa2 0s 

70 V>5o rcDBf^BfiE, S$5. 5MV/cmi4i;;fl^ 
fcTaiOsOHttWffiiV^i. o£9, y-h«« 

[0 0 6 4] ft**, *^€fijtr*jv mi<o<y—ht& 

mm {.%i2<r>mmm 3 0 3iLtTa 2 05^^fc 

AK AhOa^nftV^ttf^S-et'iV^ *7t, ft 
gtffcl&t LT, A 1 y- hfcffi&NWlMfcUfcA 1 2O3 

20 V\ 

[0 0 6 5] (HJSM4) 0 9(4, *«W<75^4^|US 
CTSr^i-tOT-fo-So 9 0 3, 9 0 5 (4-^*ve*iy-;* 
tKWV, 9 0 4(4LDDffiJ<£, 9 0 1 (4A 1 y— h 
9 0 2(4, T a20sjg? £^ LTV ^-5 . #$§9! Ki* 

[00 6 6] r roflf itSr^m-rs — :>co0ij£r0 1 0 (^ 

■f. *i\ y yy^y^xgirii?, kkxhkwo 

30 ttW^v^y^vymJ: 9, Ki"f^«l5ro*tt-f 
[006 7] *01J"C'(4, «T<BRj£*fcffcV\ *£*ST\ 
[00 6 8] 

Uti] 
6HF + SiO a ( I ) 



H a B Oj+4HF 



BF< + H s O + 2H 2 0 



01 1 (4, y- hn l t y- h swrsnfrft l*: k uw 



(4, f6*<DLDD«Jtt«lS|HWK0jg*ai»C>nfc. 

[006 9] oS9 v *^roh7V-^7^fii, y— 

[0070] (mmm5) mi 2iz. *&wcom5<Dm 

MMZ^-f* *Hlfefi'jT?(4, nlMOS h7^7^0 

y— ^ 1 2 03i!lTwculSi 201 tmrntsfr, 

50 tfcpSMOS F7y^^©y-71 2 0 2«ii±<D 
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t 



(8) 



#i?6-2 4 4 4 16 



13 

CuIE^l 2 04 tmf&ZfrXIt, CMOSM'fy^ 

mmtmcxhzox&v&i-z. cuin 20 i\tm 

flfi$Jx-C*5t)» Sfc, CuiEil 2 04tt, 
gS&Stl/O^o 4-0, rtOCuEil 2 0 4©ES 

i±, v ymm<o 2 / 3 1 ujt 0 

[0071] NMOsroi^ *s<Sv^'y— *§m\z£* 

In' = 



14 



[0 0 7 2] 

[&l] 
Id 



1 + Go, (Ra, + Lsn-i" 



dl 



dt 



*0 



Z.<D£?\Z y MO S h7y^^©y-^^ *g#i/W 

• »*>f y 9 y^(o^mmm\^m^x < z> 

[0 0 7 3] 01 3 (A, ^lllfeMK&ttSCMOS-f y 

©A*«BE»«fc#u *««©h5y^m y 

*cr> ^yy^T-ti, y-*fi**fc:#£jg«: • 
-o^^kmu *^pj© y— 

[0 0 7 4] (3Ufetaj6) 0i4ii, *Wft<o%s%1fo 

m/ sec, «cOSSc(42 X 2 c m^s/y°(*9(r 2 0 0*. 
JS<0^:#$tt5/im^|-efo5o 
[00 7 5] *<z>tett, « 1 roUKfiWi: HfllirfEHL 40 
fc, «, *H«[«-eH:, iftliLt, TkSrflJvvfctf. M 
ttf^f ^7^3-/K>7t hypt J:v\ ffi<D 

[0 0 7 6] B15B, *^«04NM*S«$:fflV*-C 
f»Lfc2X2 cmCil^ol C ^ y -?\Z. i «7 If W 

2 0 0tT?*>5»K»U #^^«#*«£i&*oi 
hsti I C^y:/Tliifia±#Mi2 5"Cl::ftoTV>5. 
[0 0 7 7] oSO, *«WO*»*glBSrfV^^t 50 
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